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CONVERSION FACTORS AND VERTICAL DATUM

Multiple

inch (in.)

foot (ft)

mile (mi)

square mile (mi)

acre

gallon (gal)

gallon per minute (gal/min)

gallon per day (gal/d)

By

Length

25.4

0.3048

1.609

Area

2.590

4,047

Volume

3.785

Flow

0.06309

3.7854

To obtain

millimeter

meter

kilometer

square kilometer

square meter

liter

liter per second

liter per day

Sea level: In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929-a geodetic 
datum derived from a general adjustment of the first-order level nets of both the United States and Canada, 
formerly called Sea Level Datum of 1929.
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Data on Observation Wells, Ground-Water Levels, and 
Ground-Water Quality for the Stratified-Drift Aquifer in the 
Northwestern Basin of Country Pond, Kingston, New Hamp­ 
shire

By Peter J. Stekl

Abstract

This report presents data on ground-water 
levels and quality collected for a study of 
ground-water contamination in stratified drift 
at Country Pond in Kingston, New Hampshire. 
The data were collected in 1987,1988, and 
1991 in cooperation with the U.S. Environ­ 
mental Protection Agency and the New Hamp­ 
shire Department of Environmental Services, 
Waste Management Division.

Water-quality analyses are presented for 
56 samples collected from 30 wells installed at 
various depths in stratified drift beneath Coun­ 
try Pond. Water-level data are also presented 
for nine wells drilled in 1991. Samples were 
analyzed in the laboratory for 40 volatile 
organic compounds. Ground-water contami­ 
nation from volatile organic compounds was 
found in 23 of the 56 samples collected.

INTRODUCTION

This study was initiated in 1987 to provide 
data needed to address the fate of contamination 
flowing downgradient from a hazardous waste site 
in Kingston, N.H. The areas examined included 
Country Pond and the stratified-drift aquifer bor­ 
dering and underlying the pond. The study was 
done in cooperation with the U.S. Environmental 
Protection Agency (USEPA), Region I, Waste 
Management Division and the New Hampshire 
Department of Environmental Services, Waste 
Management Division (NHDES, WMD).

Purpose and Scope

The purpose of this report is to present 
selected data on observation wells, ground-water 
levels, and ground-water quality from wells drilled

at Country Pond in 1987,1988, and 1991. The 
report includes data on well construction, well 
yields, head relations between ground water and 
the pond, and ground-water quality. Additional 
ground-water-level and ground-water-quality data 
are also provided for two wells drilled in 1983 by a 
private consulting firm at the northern and western 
edge of the pond.

Contaminants originating from a hazardous- 
waste site in the town of Kingston enter surface 
and ground water and flow southeasterly from the 
site through and beneath a wetland toward Country 
Pond (fig. 1). Previous investigations by the 
USEPA (1986); Goldberg-Zoino and Associates 
(1986); and Ecology and Environment, Inc. (1982) 
were limited to field explorations of the site area 
and to the wetland southeast of the site.

Description of the Study Area

The 14-acre study area is the northwestern part 
of Country Pond (fig. 1) and encompasses about 5 
percent of the pond area. Ground-water contami­ 
nation originated approximately 1,500 ft northwest 
of the study area and extends from the source 
through a wetland and into the study area. The pri­ 
mary contaminants found in ground water down- 
gradient from the site are volatile organic 
compounds (VOCs) of arsenic, and nickel (Gold­ 
berg-Zoino and Associates, 1986).

Acknowledgments
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in Kingston and to private residents along the 
shore of Country Pond who granted the author 
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OBSERVATION WELLS

Observation wells were installed beneath 
the pond bottom in 1987, 1988, and 1991 
(fig. 2) to determine water levels and to collect 
water-quality samples. Wells installed in 1987 
were left in place over the winter, whereas 
wells installed in 1988 and 1991 were removed 
within 24 hours of installation. All wells were 
installed and sampled before pond levels were 
lowered in the autumn.

Thirty wells were installed at various 
depths in stratified drift underlying Country 
Pond. Depths to refusal measured from pond 
bottom ranged from 11.3 to 60.8 ft with an 
average of 31.3 ft.

During October 1987,11 wells were 
installed at 7 locations. At four locations, two 
wells were installed and screened in the strati- 
fied-drift aquifer at intervals separated by 
about 10 ft. The wells were originally 
intended to serve as temporary monitoring 
sites that would be in place for about 1 year. 
After installation, the wells were marked with 
florescent orange paint and an arc of buoys 
was strung across the eastern edge of the well 
network as a warning to boats. Two sets of 
ground-water samples (October 1987 and Feb­ 
ruary 1988) were collected and analyzed from 
these wells by the NHDES, WMD. When the 
wells were damaged by winter ice, no subse­ 
quent samples were taken. The wells were 
removed in June 1988 by the NHDES, WMD.

Drilling methods in November 1988 and 
May 1991 differed slightly from the methods 
used in 1987. In 1988 and 1991, the wells 
were installed, developed, sampled, and then 
immediately removed so that the pond was 
clear of all well casings and screens at the end 
of a day's drilling. This procedure was adopted 
to minimize damage to the wells and reduce 
interference with the recreational use of the 
pond. Ground-water samples were collected at 
intervals of 5 to 10 ft as each well point was 
advanced.

All wells were installed by use of a tripod 
hammer-weight system to drive 1 1/4-in. gal­ 
vanized (steam-cleaned) well points from a 
floating platform. Well-site locations were 
chosen by the USEPA and the NHDES, WMD. 
Well construction and measurements of well 
yield and potentiometric heads were super­ 
vised by the U.S. Geological Survey (USGS) 
for wells drilled in 1987 and 1991 and by the 
NHDES, WMD for wells drilled in 1988. Sur­ 
veying and ground-water sampling was super­ 
vised by the NHDES, WMD.

A subcontract was issued to a local well 
drilling company for pipe cleaning, well con­ 
struction, and well development and removal. 
The New Hampshire Department of Transpor­ 
tation provided a 16- by 16-ft floating platform 
for drilling. Wells were developed by use of a 
hand-pitcher pump until yield stabilized and 
water was free of sediment. Final well yields 
were estimated volumetrically by use of a cen­ 
trifugal pump and a 5-gallon bucket. Single 
and multi-level wells were installed to the 
depth at which maximum well yields were 
achieved. An average of two wells were 
installed, sampled, and removed each day. 
Drillers' logs for wells are given in tables 1, 2, 
3, and 4. Table 1 contains logs made previ­ 

ously by a consultant for two wells installed on 
the northern and western edge of the pond in 
1983. Tables 2,3, and 4 include logs for wells 
constructed as described in this section in 
1987,1988, and 1991, respectively. Well 
yields were measured at observation wells in 
1987 and 1991 and varied from 0 to 60 gal/min 
(tables 2 and 4)

GROUND-WATER LEVELS

Water levels were measured at several 
depths in nine wells drilled in 1991 (table 4). 
Ground-water and pond levels were measured 
with an electric tape accurate to +0.01 ft. All 
ground-water and pond levels at a given well 
site are referenced to a common datum plane 
such that comparisons between water levels
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are significant to +0.01 ft. Water levels in 
wells were stabilized to ambient conditions 
after completion of well development. Water 
levels were considered stabilized when two 
consecutive measurements, separated by 15 
minutes, showed less than a 0.01 ft head 
change. Differences in levels between the pond 
and ground water indicate high hydraulic 
heads in the stratified-drift aquifer at all mea­ 
sured well sites (table 4).

GROUND-WATER QUALITY

Ground-water quality samples were taken 
in 1987,1988, and 1991 from wells drilled in 
the study area. Seventeen ground-water sam­ 
ples from 11 wells drilled in October 1987 
were collected in October 1987 and February 
1988. Nineteen ground-water samples from 
10 wells drilled in November 1988 were col­ 
lected in November 1988, and 20 ground- 
water samples from 9 wells drilled in May 
1991 were collected in May 1991.

After well development, water samples 
were collected from each well for analysis of 
VOC's by use of a stainless steel bailer. Stan­ 
dard quality assurance and quality-control pro­ 
cedures were followed in the collection and 
analysis of samples. All water samples were 
analyzed by the NHDES laboratory in Con­ 
cord, N.H. and the results of the analyses are 
given in tables 5, 6, and 7. Additional 
ground-water-quality data for two wells 
installed on the north and west edge of the 
pond are given in table 8. Detected VOC's 
include chloroethane; 1,1 -dichloroethane; 
1,2 -dichloroethane; c&t-l,2-dichloroethyl- 
ene; benzene; ethyl benzene; xylene; chloro- 
benzene; dichlorobenzenes; tetrahydro-furan; 
and diethyl ether (tables 5,6, and 7). Concen­ 
trations of total VOC's (sum of analytes) in the 
wells that were sampled ranged from 0.0 to 
1,300 ppb (parts per billion).
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waste sites, FIT Project, hydrogeologic 
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Table 8. Results of ground-water-quality anaylses for two wells sampled at Country Pond, 
Kingston, New Hampshire

[Concentrations reported in micrograms per liter, jlg/L; samples were collected by Goldberg-Zoino, Associates and 
analyzed by New Hampshire Department of Environmental Services; well no., well number; --, indicates no 
detection of the analyte. Well No. GZ-1: Sampling interval depth of 1.2-31.5 feet below lake bottom. Well No. GZ-5: 
Sampling interval depth of 8-37.5 feet below lake bottom. Collection dates: Sample No. 1, November 1983; Sample 
No. 2, December 1983; Sample No. 3, January 1985]

Well No. GZ-1Well No. GZ-5 
ANALYTE Sample No. Sample No.

Dichloromethane ~ ~ -
Chlorodibromomethane
Dichlorobromomethane
Tribromomethane
Trichloromethane

Tetrachloromethane 
Chloroethane
1.1-Dichloroethane - - - 92 106 63
1.2-Dichloroethane » - » ~ <10 <5 
1,1,1 -Trichloroethane

1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane
1.1-Dichloroethylene
Trans-dichloroethylene ~ ~ - ~ <10
Trichloroethylene

Tetrachloroethylene
1.2-Dichloropropane
1.3-Dichloro (c&t) propene
Benzene -- - <5 19 17 15
Chlorobenzene -- ~ - 13 <10 10

Dichlorobenzene ~ ~ - 33 ~ 15 
Ethylbenzene - - - 26 17 <5 
Toluene ~ ~ <5 ~   <5 
Xylenes

Misomer -- - - 33 19 
O&Pisomer - - -- 16 - 13

Acetone » ~ -
Methyl Ethyl Ketone -- - - -- 106 35
Methyl Isobutyl Ketone ~ - -
Tetrahydrofuran - - - - 264 29
Diethyl Ether -- ~ -- -- 11 <5

Total volatile organics (sum) -- - <5 232 540 180

18 *u.s. covEWMorr FRIHTIHG OFFICE: 199-1-501-623/00012


